Increased sebum production is a common skin complaint and plays an important role in acne and oily scalp conditions. To choose the correct skin care products, which mostly are marketed for dry, oily or normal skin, the consumer must self-assess their skin type. Studies show that individuals incorrectly self-assess their sebum secretion levels. In order to be able to correctly determine skin oiliness, we have developed a six-item skin oiliness scale (SOS) that correlates with sebumeter measurements. The resulting correlation was 0.54, which was significantly different from zero (p < 0.01). This result indicates a strong relationship between the SOS scores and the associated sebumeter measurements. This is easy to administer questionnaire to accurately determine skin oiliness and can be useful in screening and recruiting patients for research trials, performing outcome research, and recommending skin care products and procedures. Our study shows that this skin oiliness scale is an accurate way to identify and quantify skin oiliness.
Introduction
Increased sebum secretion is a common cosmetic complaint but, in addition, plays an important role in acne and oily scalp conditions. Skin care products are often marketed to three separate skin types: dry, oily or normal, leaving the consumer to determine whether their skin is oily, dry or normal. Several studies have shown that individuals incorrectly assess their sebum secretion levels [1] .
One study enrolled 94 Korean women and asked them to rate their skin type as oily, dry or normal. The sebumeter was then used to measure sebum secretion on 4 sites of the face. The results showed that the subjective skin type did not match the amount of sebum secreted, and that subjects underestimated their skin's sebum production. In some cases, those who believed that their skin type was dry, actually had "oily skin" as determined by the sebumeter [2] . A subject's estimation of their skin type is subject to many biases, and seasonal variations in sebum secretion can confuse the issue [3] . We have developed a questionnaire that asks a series of historical and subjective questions that have been found to correlate with sebumeter measurements. These questions offer a method of determining skin oiliness that can be used to screen candidates for research studies or to provide skin care advice and recommendations.
The Baumann Skin Type Indicator (BSTI) consists of a questionnaire about 4 main factors of the skin: 1) oily vs. dry, 2) sensitive vs. resistant, 3) pigmented vs. non-pigmented, and 4) wrinkled vs. tight [4] . A numerical score is derived from the questionnaire that places an individual into a distinct skin classification within 16 skin types based on these four parameters. The primary objective of this study was to determine if the O (oily) section questions of the BSTI could successfully discriminate between individuals with high and low sebum secretion rates as determined by the sebumeter measurements.
Materials and Methods

Instrument Development
The development and validation of the SOS followed standard measurement procedures, as outlined in Crocker and Algina, and Osterlind [5] [6] . The construction of the SOS began with the development of an initial pool of items measuring skin oiliness. This pool of items was reviewed by an expert panel to determine whether the content of each item was appropriate for the measurement of oiliness. Based on the recommendations of the expert panel, the initial pool of items was revised accordingly to a preliminary pool of 11 items ( Table 1) . The number of response options for each item was either four or five, depending on the item. The pool of 11 items was pilot tested using a sample of 400 respondents.
Using the data obtained in the pilot testing, the SOS was calibrated using the partial credit model [7] , which provided a model-based approach for the measurement of skin oiliness. The PCM approach was deemed preferable to a true-score model approach because of its utility in examining item quality and the measurement properties of the scale [8] [9] . The PCM calibration yielded adequate fit (weighted mean squared errors, or infit, ranged from 0.7 to 1.26). The correlation of each item to the resulting trait estimate for each person (i.e. pointbiserial correlation, which serves as a measure of item discrimination) ranged between 0.47 and 0.74. While these results indicated that all items displayed acceptable measurement properties, consideration of the relative performance of the items (i.e. according to fit and discrimination) allowed the research team to select the items that displayed the strongest psychometric properties, and thus would lead to scores having the highest level of reliability and validity.
Based on the results of the initial pilot test described above, five items were selected from the initial pool of 11 items such that the selected items displayed the strongest measurement properties (discrimination, fit, and content representation). The five selected items, in addition to one newly created item (How often do you wash your face?), formed the final six-item SOS. The six items of the SOS are displayed in Table 2 . The decision to use only six items was based on several factors: a) a relatively short scale was sought to increase the userfriendliness and utility of the SOS; b) through consideration of the PCM results of the initial pilot test, it was determined that six items would yield a reliability of approximately 0.8; and c) content review of the six items by an expert panel indicated that these items sufficiently covered the outcomes associated with skin oiliness, and thus provided initial evidence of validity for scores obtained from the six-item SOS. To obtain internal structure and criterion-related validity evidence [6] of the scores obtained from the six-item SOS, a validation study was conducted in which 100 individuals were administered the SOS along with six sebumeter measurements (three sebumeter measurements were taken 45 minutes and three sebumeter measurements were taken 60 minutes following face washing).
Sample Population and Data Collection
In the pilot testing of the initial bank of 11 items, 400 male and female study participants were recruited to participate in the survey between July and November, 2005 ( Table 3) . Participants were patients at the Dermatolo- gy Clinic at the Edelman Building of the University of Miami medical campus. Two trained interviewers were assigned to intercept all clinic patients as they entered the waiting room of the clinic. Participation in the survey was entirely voluntary. Informed consent was obtained before the survey was given to the respondents. Once enrolled, demographic information and a dermatological history were obtained by the two interviewers. Next, the study participants were given the survey and asked to complete the Baumann Skin Type Indicator (BSTI) questionnaire, version 1 [4] . The 11 items measuring skin oiliness were contained within the first section of the BSTI. Females were much more likely to complete the survey than males. The racial composition of the sample was predominantly White, non-Hispanic and Hispanic ( Table 3 ). The surveys were collected, prior to the participants regularly scheduled dermatology consult performed by an expert dermatologist. The collected data were entered into an SPSS file. The present study was approved by the Institutional Review Board (IRB) and Ethics Committee of the University of Miami. This study was conducted according to all the Declaration of Helsinki Principles. Participants or their legal guardians gave their written informed consent. The validation study conducted on the final six-item SOS involved 100 participants. The racial composition of the sample was predominantly White non-Hispanic and Hispanic females ( Table 4 ). The surveys were collected prior to the participants regularly scheduled dermatology consult performed by an expert dermatologist. The collected data were entered into an SPSS file. Sebumeter measurements were taken from the chin in most cases, and in two bearded males from the forehead respectively at 45 minutes and 60 minutes.
Statistical Analysis
Descriptive statistical analyses of sample demographic information were conducted using SPSS, as was calculation of the corrected item-total correlation coefficient and Chronbach's alpha as an estimate of SOS score reliability. The partial credit model analyses used for the initial sample of 400 individuals responding to the initial bank of 11 items were conducted using Winsteps [10] .
Results
A six-item SOS was developed ( Table 5 ) and validated using standard measurement procedures, as outlined in Crocker and Algina, and Osterlind [5] [6] . A final validation and reliability study using a sample of 100 individuals was conducted to establish whether the SOS provides reliable and valid measures of skin oiliness. The obtained mean and standard deviation for each of the six items are also presented in Table 5 .
Criterion-related evidence of validity for the SOS scores was obtained through consideration of the correlation between the SOS scores and the average of six sebumeter readings taken at 45 minutes and 60 minutes (three at each time point) post face-washing. The resulting correlation was 0.54, which was significantly different from zero (p < 0.01). This result indicates a strong relationship between the SOS scores and the associated sebumeter measurements. A scatterplot showing the bivariate distribution of the SOS scores and the average sebumeter readings is shown in Figure 1 . Table 4 . Demographic characteristics of validation study participants. Internal structure evidence of validity was obtained through consideration of the corrected item-total correlation coefficients for each item. The values of the corrected item-total correlation exceeded 0.45 for all items, with the exception of item 6 for which the value was 0.24. The relatively low discrimination of item 6 was likely attributable to the small variability in the responses (SD = 0.51) to the item (i.e. most responded as washing their face two times per day). Despite the seemingly low discrimination of item 6, its inclusion in the SOS was deemed to be important in order for the SOS to yield scores that would distinguish between individuals with moderately oily and very oily skin. Reliability of the obtained SOS scores was estimated using Cronbach's alpha, which yielded a value of 0.78. This level of reliability is within acceptable levels for low-stakes scales of this nature, and ensures that the SOS provides consistent measures of skin oiliness.
Discussion
The results presented in Table 4 and Figure 1 show that the SOS scores are as valid as sebumeter scores to help determine skin oiliness. Patients with oily skin may have an increased incidence of acne, a decreased incidence of dry skin, and due to large amounts of vitamin E in sebum, may have reduced rates of skin cancer and photoaging. For these reasons, an easy to administer questionnaire to accurately determine skin oiliness can be useful in screening and recruiting patients for research trials, performing outcome research, and recommending skin care products and procedures. The SOS provides an inexpensive mechanism for measuring not just whether an individual's skin is oily, but also how oily the skin is. It can be clearly seen that SOS scores can provide an accurate qualitative measure of skin oiliness.
Studies cited above have shown that asking patients if they have dry, oily or normal skin, does not correspond with sebumeter ratings. We have shown that a series of methodically designed questions does indeed correlate with sebumeter measurements. The questions must be used exactly as seen above in Table 1 in order to be valid, as other versions of the questions that have been studied over the last 5 years have been shown to have less validity. Similar studies that have developed oily skin questionnaires have included different questions from those of the SOS. For instance, the oily skin questionnaire developed by Segot-Chicq et al. [11] focuses on people's perception, behavioral and emotional circumstances about their skin oiliness. The SOS, in contrast, tries to avoid preconceptions about whether someone's skin is oily or dry and presents more in-depth questions that are specific to the degree of oiliness. It allows patients to select multiple choice answers that are appropriate for each scenario and provides detailed and accurate information about the most predominant skin oiliness factors.
Conclusion
In the past, questions evaluating a patient's subjective perception of skin oiliness were not found to correlate with sebumeter measurements. In many instances, it is important to determine a patient's level of sebum secretion, and a sebumeter is not always available. The findings of this study indicate that the six oily skin directed questions of the BSTI have the ability to classify individuals based on levels of sebum secretion. This can be used to recommend skin care products, to provide data in research trials and to divide patients into distinct groups based on sebum production in situations where a sebumeter is not accessible.
